Experimentation needs theory, too
John Skoyles emphasizes the importance of practical experimental work for the developing scientist (Nature 508, 319; 2014). But theory is crucial too -for interpreting the results and for advancing research.
In 1928, British physicist Paul Dirac came up with his equation, which predicted the existence of the positron. The particle was discovered independently four years later by US physicist Carl Anderson at the California Institute of Technology in Pasadena. This is a good example of "theory guides; experiment decides" (the motto of analytical chemist Izaak Maurits Kolthoff).
Or as the astrophysicist Arthur Stanley Eddington declared: "It is also a good rule not to put overmuch confidence in the observational results … until they are confirmed by theory. "
Perhaps the last word should come from Soviet physicist Peter Leonidovich Kapitza. 
Design animal studies better
Steve Perrin argues that animal models of human disease should be better characterized to avoid false-positive results (Nature 507, 423-425; 2014) . Poor design, execution and reporting of studies are pervasive contributors as well.
For example, randomization and blinding in animal studies is pitifully infrequent (see, for instance, J. P. Ioannidis et al. Lancet 383, 166-175; 2014) . Randomly allocating animals to experimental and control groups makes the experimental groups as similar as possible in other respects. Blinding promotes comparable handling and measurement by experimenters, and publicly preregistering animal-study protocols and the outcomes to be measured would identify and reduce bias in reporting results.
Creating largely homogeneous experiments aids reproducibility and boosts statistical power, but has a cost of generalizability: the few drugs that have translated successfully from animals are effective across a broad range of circumstances (see, for example, E. S. Sena et al. J. Cereb. Blood Flow Metab. 30, 1905 -1913 2010 Similar historical data sets also exist from China, most European countries and their former colonies. These can be biased towards socio-economically important species, but this bias can help to minimize misidentifications, for instance.
We call for an international, multidisciplinary effort (including historians, linguistic experts, geographers and biologists) to locate, compile and contextualize these invaluable historical data for incorporation into global biodiversity databases. Miguel Clavero, Eloy Revilla Doñana Biological Station -CSIC, Seville, Spain. miguelclavero@ebd.csic.es 
